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PaGouas mporpamMMa y4eOHOH THCHHILTHHBI «/IHCKpETHAs MaTeMaTHKa» COCTaBIcHa Ha
ocHoBe [ ocyiapcTBeHHOro 00pa30BAaTENBHOIO CTAHI3pTa BHICIICTO npodeCcCHOHATEHOTO
obpasosanus (['OC BI10) no HanpasieH#HIO NOArOTOBKH 38.03.01 DxoHOMHKA, VIBESPAICHHOIO
npukazom MOH JHP or 16.09.2016 r. Ne 936. 3aperHCTpHpOBaHEBIH B MHHHCTEPCTBS
joctuiiu JIHP  12.09.2016 r. Ne 1560: Ilopsika oprasn3aiiy vyebHOro npomecca B
00pa30BaTEIbHBLIX OPraHH3AIMAX BHICIIETO MPOYECCHOHATLHOIO obpazosaHus JloHElKOH
Hapoaso# PecryO:1HKH, YTBEPAICHHOTO MPHKa30M MuHuCTEpCTBa 00pa30BaHHA H HAYKH JHP
Ne 1171 ot 10.11.2017 r. (c u3MEHEHHAMH, BHECCHHBIMH OT 03.05.2019 r. Ne367): yueOHOro
[1aHA ¥ OCHOBHO#M 0ODa30BaTETLHON MPOrPaMMBI BEICUIETO MPOPECCHOHATLHOIO oOpazoBaHHs
Hanpas/enus noarorosku 38.03.01 IKOHOMHKA.

PazpaboT4HK:
Ooyenm Kagheopbi IKOHOMUYECKOU KubGepHemuKi, /@
K.9.H., Ooyenm Kocwox B.A

Ilporpamma y4eOHOH HCUHILTHHDI yTBEpAICHa Ha 3acCElaHHH kadeapbl IKOHOMHYECKOH

KHOEPHETHKH

[Tpotokoxn Ne 10 ot «16» anpes 2020 r.

3ap. kadeapoii IKOHOMHYECKOH KHOCpHETHKH Tumoxun B.H.

PyKOBOJHMTETH obpa3zoBaTeIbHOM NPOrpaMMbl
38.03.01 JKoHOMHKA (MAaTEMATHYECKHE

METO/1bl B IKOHOMHKE) ‘ 3aropsnas T.0.

[lporpamMma y4eOHOH IMCUHIUTHHBI 0100peHa y4e0HO-METOIHYECKOH xomuccueii YHHU

«IKOHOMHUYECKAA KUOEPHETHKAY

ITpotokoa Ne 8 ot «20» anpeis 2020r.

[Ipeaceaarein y4eOHO-METOTHHIECKOH

KOMUCCHH HHCTHTYTA 3aropuas T.0.




1.  OBJIACTb IIPUMEHEHUSA U MECTO JUCHUIIJIMHBI B YYEBHOM ITPOLHECCE

VYueOnas  nucipmumHa — «JlMCKpeTHas ~— mMareMaTtukay — SBISIETCS  JAMCHUIIMHON
BapHMaTUBHOM dYacTH TmpodeccuoHambHOro Oyoka 1o HampaBieHuio moarorosku 38.03.01
DKOHOMHKA, TPO(UIIH TTOJTOTOBKA MaTeMaTH4eCKie METOAbI B SKOHOMHKE, U3J1araeTcsl CTyIeHTaM
2-T0 Kypca OakalaBpHara B TEUYEHHE OJHOTO CEMECTpa, MPEAyCMaTPUBACT TEKYIMH MOJIYIBHBIN
KOHTpPOJIb, a TAKKE CAady 3auéTa B KOHIIE CEMECTpa.

JIMCUMIUIMHA SIBIIICTCS OCHOBOHM JUISI W3Yy4YEHHSI BCEX MAaTEeMAaTHYECKUX TUCIUIUIMH U
IMCUUIUIMH, CBS3aHHBIX C MOJCTHUPOBAHHEM JKOHOMHUYECKUX CHUCTeM. B ydeOHOM miaHe 1o
cnenuanbHocTd  38.03.01 DxoHOMHMKa, NpOQUIL TMOArOTOBKA MareMaTH4ecKue METOIbI B
HSKOHOMHKE, K TaKUM JUCIHUIUIMHAM OTHOCSATCS: MaTeMaTW4YeCKUi aHalu3, JUHEiHas anredpa,
TEOpUsi BEPOSTHOCTEH M MaTeMaTHyecKas CTaTUCTHKA, ONTHMHU3AI[MOHHBIE METOJbl U MOJEIH,
HSKOHOMETPHKA, MOJETHM M METOJIbl CTOXaCTHYECKOW SKOHOMHKH, HCCIEIOBaHHE OIepalnii,
MOJISTUPOBAHUE OM3HEC-TIPOIIECCOB, TEOPUS W MAaTEeMAaTHYECKUE METOMAbl TPHUHSITHS PEICHUH,
TEOpHs] PUCKA U MOJEIMPOBAHUE PUCKOBBIX CUTYallMH, M eI€ JOCTaTOYHO OOJIBIION MepedyeHb
JMCITUTLUINH.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapaxkmepucmuka yueoHoil OUCYURIUHBL

HampaBnenue noarotroBku 38.03.01 DxoHOMUKA
[Ipoduns Marematuyeckue METOIbl B SKOHOMHKE
OO6pazoBarenbHas MporpaMma OakanaBpuar
KBanmudukamms aKaJIeMUIECKUM OakaiaBp
KonuyecTBo copepkaTeabHbIX MOTYIIEH 2
Jucuuniaunaa 6a30Boii / BApHaTUBHON YacTH BapuatupHnas gacth mpodeccuoHaIbHOTO OJ10Ka
00pa3oBaTenbHON MPOrpaMMbl 00pa3oBaTeNbHON MPOrpaMMbl
®opwmsl koHTpOIIs (MK, sKx3ameH, 3ader) 3a4€ET
Mokasarenn oudHas gopma 3a04Has gopma
00y4eHHs o0yueHus

KonuyecTBo 3aueTHBIX eAMHUL (KPETUTOB) 4 4
I'on moaroroBku 2 2
Cemectp 3
KonnuectBo yacos 144 144
- JICKITMOHHBIX 36 8
- IPAKTHYECKUX, CEMHHAPCKUX
- 1a00paTOPHBIX 36 6
- CaMOCTOSITeTTLHON pabOThI 72 130

B T.4. UHJIMBUJYAJIHOE 3a/l1aHUE 60 60
HenenpHoe KOJIUYECTBO YacoB, 8

B T.4. ayAUTOPHBIX 4

3. OIIMCAHUE JUCHHUITVINHBI
Heau u 3agaun:

Henabo u3ydeHUs OUCUMIUIMHBL SBJSETCS (OPMUPOBAHUE Yy CTYIAEHTOB HEOOXOAMMBIX
TEOPETUYECKUX 3HAHUM U IPAKTUYECKUX HABBIKOB II0 OCHOBAM JUCKPETHOM MAaTEMAaTHKH,
SABIISIOIICHCS TEOPETUUYECKUM 0a3MCOM MaTeMaTHYECKHX HCCIEIOBAaHUN B HKOHOMHKE, OCOOCHHO
IIpU ONMCAaHUM TEOPETHKO-MHOXKECTBEHHBIX MOJIENe OOBEKTOB HCCIIEN0BAaHUS U KIacCU(UKALUU
CBOMCTB OTHOILIEGHUN B HCCIEIYEMBIX 3KOHOMHYECKUX IpolLieccax C Pa3IM4HbIMH (opMamMHu HX
WHTEPIPETALUH.

3anaum:




[ | YCBOUTH OCHOBHOM TEOPETHYECKU A 0a3HC MO0 TEOPUU MHOKECTB U TEOPUU HEUETKHX
MHOECTB;

[ | M3Y4UTh OCHOBHBIE AJITeOpanyuecKie Omepany HaJ] KIIaCCUIECKUMU U HEYETKUMHU
MHOXKECTBaMU,

[ | OBJIQJIETh OCHOBHBIMH BUJIaMHU COOTBETCTBUI M OTHOILIEHUH MEXKy 3J€MEHTaMU MHOKECTB;

[ | OBJIaJIETh OCHOBHOM METOIMKON KOMOMHATOPHOTO aHANIM3a U 3aKPENUTh €€ pelieHueM
MPAaKTUUYECKUX 3a/1ay;

[ ] YCBOUTH OCHOBHOM TEOPETUUECKUI OA3KC IO TEOPUH TPadoB KaK T€OMETPUUECKOM

HUHTCPIIpCTAllUN OTHOILCHUH MCKAY 3JICMCHTAMH 3a/IaHHOI'O0 MHOKECTBA;

| HU3YYUTHb OCHOBHBIC AJITOPHUTMBI I10 PEIICHHUIO CETEBBIX MO,Z[CJ'ICfI H IMOJIYYUTh NPAKTUUCCKUEC
HAaBBIKU 110 UX pCaIn3aluu.

TpeGoBaHusi K pe3yJbTaTaM OCBOEHHS JTMCHUILUIMHBI: MPOIECC M3YyYCHUS TUCHUILINHBI
HampaBJeH Ha (GOPMHUPOBAHUE DIIEMEHTOB CIEAYIOIMX KOMIIETeHIHH B cooTBercTBHU ¢ ['OC
BIIO no cneunansuoctu 38.03.05 busHec-undopmaruka:

a) oowexyomypnoix (OK):

— CMOCOOHOCTRIO K (MIOCOPCKOMY TMOAXOAY K H3YUEHUIO TPOOJIeM HAayKd W TEXHUKH,
a0CTpakKTHOMY MBINIUICHUIO, AaHaJIW3y, CHHTE3y, OO0OOIIEHWIO, BOCHPHUATHIO WHGOPMAIUH,
MIOCTaHOBKE I1€JIM U BBIOOPY myTel ee poctmkenus (OK-1);

— CIIOCOOHOCTBIO OCO3HABaTh COLMAJIBHYIO 3HAYMMOCTh CBOeW Oymymed mpodeccun,
oOnmagaHue BBICOKOW MOTHBAIMEH K BBINOJIHEHUIO TPOQPECCHOHATBHON  IEATEIBbHOCTH,
o0ecreurBaTh BBICOKOS KA4eCTBO BBIMOJHsAEMbIX padboT (OK-6);

— TOTOBHOCTBIO JICHCTBOBATh B HECTAHIAPTHBIX CHTYAlHSAX, HECTH COIUAIBHYIO U
THYECKYI0 OTBETCTBEHHOCTH 3a NpuHsThie pemeHus (OK-7);

0) oowenpogpeccuonanvuvix (OIIK):

— TOTOBHOCTBIO K KOMMYHUKAI[MM B YCTHOW W TIHUCBMEHHOH QopMax Ha PYCCKOM U
HHOCTPAHHOM sI3bIKaX JIUIS pelieHus 3a1a4 npodeccruonanpuoit aesteapnoct (OITK-1);

— TOTOBHOCTBIO  TIOCTHTaTh  MpPOOJeMbl  OOIEHAydyHOTO W TpodecCHOHATBHO-
OPUEHTUPOBAHHOTO XapaKTepa Ha OCHOBE CHCTEMATHYECKOTO MPOPA0OTKH JUTEPATYPHI I10
cnenuansHoctd (OIIK-3);

— BJAJEHWEM H TOTOBHOCTBIO NPHUMEHSTh Ha MPAKTHKE METOAWKH 10 00paboTke u
CUCTeMaTH3allid HAaydyHOM W TMpakTH4Yeckoil uH@opMaluu, HEOOXOAUMOW sl pelleHUs
npodeccHOHaNbHBIX 3a/1a4; IOJB30BAaThCSI MEPENOBBIM ONBITOM B cdepe mnpodeccroHanbHON
nesrensHoctd (OTIK-5);

— CHOCOOHOCTBIO BBIOMPATh MHCTPYMEHTAJIBHBIE CPEACTBA ISl 00paOOTKH SKOHOMUYECKUX
JAHHBIX B COOTBETCTBUM C TIIOCTaBICHHOHN 3afaueil, aHAIW3UPOBATH PE3YJIbTaThl PACUETOB U
000CHOBBIBaTH nostydeHHbIe BbIBOIbI (OITK-6);

— CIOCOOHOCTBIO pEelaTh CTaHAAPTHBIE 3aJa4d MPOQPECCHOHAIbHOM MAESTEIbHOCTH Ha
OCHOBE MH(pOpPMAIlMOHHON M OuGimorpaduyeckoil KynbTypbl ¢ IpUMEHEHHEM HH(pOPMAIIMOHHO -
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH W C y4eTOM yMeHHUsl paboTarth ¢ mH(OpManuei B roOaTBHBIX
KOMIIBIOTEPHBIX CETSIX, COONIOJICHUEM OCHOBHBIX TPeOOBaHMH MH(POPMAIIMOHHON 0E301MacCHOCTH, B
TOM YHCIIE 3alMThI TOCymapcTBeHHO# TaitHbl (OTIK-7);

8) npogheccuonanvuvix (I1K):
PpAcuemHo-I3KOHOMUYEeCKAsL:

— CMOCOOHOCTBIO COOMPATh U AHATM3UPOBATh HCXOJHBIC JaHHBIC, HEOOXOUMBIC IS pacyeTa
SKOHOMHYECKHX M COIMATbHO-IKOHOMHYCCKUX TIOKA3aTeIe, XapaKTepHU3YIOMMX IeATCIbHOCTh
xo3sicTByronmx cyonekro (ITK-1);

— CIIOCOOHOCTBIO Ha OCHOBE THUIIOBBIX METOAMK M JEHCTBYIOLIEH HOPMAaTHBHO-IIPaBOBOU
0a3pl pPacCYMTHIBATH SKOHOMHYECKHE, (MHAHCOBBIC W COIMAIBHO-3KOHOMHYECKHE ITOKA3aTellH,
XapaKTepU3YIOIME JEATeIbHOCTD X03sicTByIonmX cyobekroB (ITK-2);
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— CIIOCOOHOCTBIO  BBINOJHATH HEOOXOAMMBIE M COCTaBJIECHHUS HKOHOMUYECKUX MU
(MHaHCOBBIX pa3/IeoB IJIAHOB pacueThl, 000OCHOBBIBATh UX U MPEACTABIATH PE3ybTaThl pabOThI B
COOTBETCTBHH C IIPUHATHIMH B opranu3anuu crtangapramu (I1K-3);

PUHAHCOBO-IKOHOMUUECKASL OesiMeNbHOCb!

— CIOCOOHOCTBIO COOMpaTh M AaHAJU3UPOBATH MCXOJAHBIE JlaHHBIE, XapaKTepU3YIOLe
(MHAHCOBYIO  JIESATENBHOCTh  YUPSKACHWUW,  OpraHW3alWid, TNPEANPHUSATHH  pa3IMYHBIX
OpraHU3allMOHHO-TIPABOBBIX (OPM, BKIIOYAs OpPraHbl TOCYJAPCTBEHHOW BJIACTH M MECTHOIO
camoynpasnenus ([1K-4);

— CIIOCOOHOCTBIO TOTOBHTH HMH(OPMALMOHHO-aHAIUTHYECKOE obecreueHne pa3paboTKu
CTPaTEIrMUYECKUX, TEKYIMX U ONEpPaTHMBHBIX MPOTHO30B, IJAHOB, OOKETOB; OCYLIECTBIATh HX
MOHUTOPHHT, aHAIM3UPOBATh U KOHTPOJIUPOBATh X0/ ux BeinonHeHus ([1IK-6);

— CIOCOOHOCTBIO OCYIIECTBIISTH pacueThl (MHAHCOBOW M AKOHOMHUYECKOH 3(PPeKTUBHOCTH
npeutokeHHbIX mpoekToB (TTK-7);

NJIAHOBO-9KOHOMUYECKASA, NPOEKMHO-IKOHOMUYECKAS OesmeNbHOCb.

— CHOCOOHOCTBIO TOJ PYKOBOJACTBOM OCYIIECTBIISTH MOATOTOBKY 3aaHU W pazpabOTKy
SKOHOMMYECKMX M (MHAHCOBBIX AaCMEKTOB MPOEKTHBIX pElIEHUH M  COOTBETCTBYIOIIMX
HOPMAaTHBHBIX ¥ METOIAMYECKUX JIOKYMEHTOB, IIpeajaraTb KOHKPETHBIE MEPONpPUSITUS TI0
peanu3aiuu moaroroyieHHbIX mpoekToB (ITK-8);

— CIIOCOOHOCTBIO  OLIGHMBAThb  JKOHOMMYECKYIO U  (MHAHCOBYIO  (PEeKTUBHOCTh
pa3paboTaHHBIX IPOEKTOB C YYETOM OIEHKH (PMHAHCOBO-SKOHOMHYECKHX PHUCKOB M (pakropa
neonpeaenennoctu (IIK-9);

AHATUMUYECKAS, HAYYHO-UCCTIe008AM eNbCKAL:

— CHOCOOHOCTBIO Ha OCHOBE OINHUCAHUS SKOHOMHUYECKHX IPOLIECCOB U SIBJICHHUH CTPOUTH
CTaHJApTHbIE TEOPETHUECKHE M HKOHOMETPUUYECKHE MOJENH, aHAIU3UPOBATh U COAEPIKATEIBHO
UHTEPIPETUPOBATh MOJYYEHHbIE pPE3yJbTaThl C HCHOJB30BAaHHUEM COBPEMEHHBIX TEXHMUYECKHX
cpenctB u uHpopmannoHHbIX TexHonorui (I[MK-15);

— CHOCOOHOCTBIO aHAJIM3UPOBAaTh M HHTEPHPETHPOBATh JAaHHBIE OTEYECTBEHHBIX H
3apyOeKHBIX MCTOYHHUKOB HMH(OPMALUU O COLHAIBHO-DKOHOMUYECKUX Ipoleccax M SBICHUSX,
BBISBJIATh TCHICHIIMM M3MEHCHMs TOKa3aresieil M TOTOBUTh HMH(OpMANMOHHBIA 0030p wu/wiu
ananmutudeckuii oruer (ITK-17);

— CHOCOOHOCTBIO OPraHM30BaTh HAaydyHbIE MCCIEIOBaHUS B 00JIaCTH SKOHOMHKH: BBIOMPATh
1 000CHOBBIBATH TEMY, COCTABJIAThH TUTAH HMCCICIOBAHHI, YMETh MUCIOIB30BAaTh WH(POPMAIMOHHOE
obecrieyeHue; BbIOpaTh MHCTPYMEHTAJIbHBIE CPEACTBA il 00pabOTKM SKOHOMHYECKHX JAaHHBIX B
COOTBETCTBUHU C TOCTABJICHHOH 3ajaueil, MpoaHaIN3upOBaTh PE3yIbTaThl pacue€TOB U 0OOCHOBATH
MOJIy4EHHBbIE BBIBOJbI; COCTaBJIATH U OQOpMIISITH OuOIMorpaguio, MPUMEHSTb KOMIIBIOTEPHBIE
TEXHOJIOTUU B HAy4HBIX HccienoBanusx u T.1. ([1K-18);

HAYYHO-UCCTIe008AMENbCKAS 0eAMeNbHOCMb!

— CHOCOOHOCTBIO OCYILECTBJISITH COOP, 00pabOTKY, aHAIU3 U CHCTEMAaTH3AIUI0 HHMOpMAIUH
10 TeMe HCCIIEI0BAHUS, BBIOOP METOIOB M CPE/ICTB perueHus 3a1au uccnenosanus (11K -28);

B pe3yabrarte udyueHus1 yueOHOI TUCHUILVIMHBI CTYEHT JA0JIKEH :

3Hamoy:

® KaK MCIIOJb30BaTh 3HAHMS MO alredpe KIacCHuYeCKMX MHOXKECTB U OCHOBHBIE €€ TOXKJIECTBa JUIs
JI0Ka3aTeNbCTBA Pa3IMYHBIX MHOKECTBEHHBIX COOTHOILCHH;

® OCHOBHBICE BHJBl COOTBETCTBMM M MPHUMEPBl HMX HCIOJb30BaHUS B 3KOHOMHUYECKUX
HCCIIEIOBAHUSAX;

* KIacCU(UKAIMIO BUJOB OTHOIICHUH MEXIYy OOBEKTaMH OKPYXKAIOIIEH AeHCTBUTENBHOCTH M MX
HKOHOMHUYECKYIO MHTEPIPETALNIO;

® HCTOPHIO BO3HUKHOBEHUS 3ajjau KOMOMHATOPHOIO aHajiu3a Ui YCHEIIHOTO WX MPUMEHEHUS K
COBPEMEHHBIM ITpodIIeMaM;

® OCHOBHBIEC OIl€pallM HaJ HEYETKMMH MHOYKECTBAMH, PACIIMPSAIOIMIMMHU BO3MOKHOCTH TEOPUU
MHOKECTB B IPAKTUYECKOM IIPUMEHECHHH;
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OCHOBHBIE TMOHSTHS, TEOPEMbl U oOlepanuu c Tpadamu, UX crnenuduKy, HANpaBIECHHYIO Ha
pean3amio SKOHOMUYECKUX 3a/1a4;
MpoOIeMaTHKy CETEBBIX MOJETel Ha rpadax U BO3MOXKHOCTU UX TPUMEHEHUS,;
AJTOPUTMBI TIOUCKA KpaTYalIX MyTel Ha HEOPUEHTHPOBAHHOM M OPUEHTHPOBAHHOM Tpade;
QITOPUTMBI TTOCTPOSHUST OCTOBHOTO SKOHOMHYECKOTO JCpPEBa, MUHUMHU3HPYIOMIETO PACXOJIbI
MaTepuana;
TEOPETUICCKUAE TIOJIOKCHHS M aJTOPUTM HAXOKICHUS MAKCHUMAJIBHOTO MOTOKA TPaHCIIOPTHOU
CETH U €TO PacIpeIeIICHUE;
QITOPUTM HAXOXKACHHWS MHHUMAJIBHOW CTOMMOCTH Tiepenaun (IepeBo3a) MPOIYKIIMU IO
TPAHCIIOPTHOM CETH C OTPAaHUYCHHBIMH IMPOMYCKHBIMUA CITIOCOOHOCTSIMH IYT.

ymembn:
C/IeNaTh OMKMCAaHUE TEOPETUKO-MHOKECTBEHHON MOJICIIH UCCIIETYeMOTr0 00ObEKTa;
MPUMEHUTh METOJBl KOMOWHATOPHOTO aHaim3a JUIsl KOJUYECTBEHHBIX OIEHOK CII0)KHOCTH
poOJIeM UCCIIeIOBaHUS;
MPUMEHSATH BO3MOXXHOCTH TEOPUHM HEYETKUX MHOMKECTB IS IMIMPOKOTO KPyra SKOHOMHYECKHX
3a7auy;
WHTEPIPETUPOBATH IKOHOMUYECKHE OTHOIICHUS C TIOMOIIBIO TpaoB ¥ omeparnuii Haj HUMU;
NPUMEHSATh AITOPUTMBI pEUICHUS CETEeBBIX 3aJad NpH HCCICNOBaHUM JOTUX 3a7ad B
MPAKTHYCCKOU JCSITEITHHOCTH.

é1ad0emn:

HaBBIKAMU PA0OTHI C MPOTPAMMHBIM 00ECIEYCHUEM, HCIIOIB3YIOIMMCS ISl PeIicHUs

OIITUMHU3AaIIlMOHHBIX 3aa4, TAKUX KaK CCTCBbIC MOACIIN.

4.  CONEPKAHUE JIMCLHUIUIMHBI 1 ®OPMbI OPTAHU3ALIUM YYEBHOI'O
MPOLIECCA

opsiakoBbIT
HOMeEp U TeMa

Kpartkoe coxep:kanue TeMbl

Cooeporcamenvhutii MoOyab 1. D1eMEHTHI TCOPUU MHOKECTB

Tema 1. OcCHOBHBIE MOHATHS U ONIEPAIIMU HaJl MHOKECTBAMU . 3aJJaHUE MHOXKECTB,
MTOJMHOECTBA, OTIepaIUU aNTeOpbl MHOXKECTB.

Tema 2. COOTBETCTBUSI 1 X OCHOBHBIC BUJIbI. YTIOPSIIOYCHHBIE MHOXKECTBA,
MPsSIMOE TPOU3BEIICHIE, BUIBI COOTBETCTBUH, (DYHKIINH.

Tema 3. OTHOIICHHS ¥ UX OCHOBHEIE BUIbI. OCHOBHBIEC CBOIICTBA OTHOIICHHI,
KacCU(UKAIMS OTHOIICHUM, YACTUYHO YIOPSIIOYCHHBIE MHOYKECTBA,
TPYMIIEL.

Tema 4. Kombunartophslii ananus. [IpaBuiio npousBeaeHust i CyMMbI COOBITHH,

IICPECTaHOBKU, COUCTAHUA , PAa3MCILICHU A 0e3 HOBTOpCHI/Iﬁ unc
IMOBTOPCHU MU, TIOJJCTAHOBKH.

Tema 5. OCHOBHBIE ITOHSATHS U OTIepaIlUK HaJl HEYETKIMU MHOKeCTBamMu . AnreOpa

HEYETKMX MHOXKECTB, HEUETKOE BKIIFOYEHUE U HEUETKOE PABEHCTBO
HEUYETKNX MHOKECTB.

Cooeporcamenvuvtit. Modynb 2. D1eMeHTbl TEOpUH IpadoB

Tema 6. OcHOBHBIE MOHATHS U ONlepanny Hax Tpadamu. Buast rpadoB, BHABI

myTei, anredpa rpadoB, IEKapTOBO MPOU3BEIACHUE  CymMMa rpados,
KOMIIO3HIIHS TpadoB.

Tema 1. ANTOpUTMBI TIOMCKA KpaTYalmX myTei Ha rpade U mocTpoeHus

OCTOBHOI'O 9KOHOMHYECCKOI'0 J€pEBaA

Tema 8. TpancnopTHbIE CETH. AJITOPUTM MOMCKAa MAKCUMAJIBHOTO MOTOKA

TPAHCHOPTHOM CETH

Tema 9. TpchnopTHaﬂ 3ajia4da. AHrOpI/ITM MMOMCKa MUHUMAaJIbHON CTOMMOCTHU




MEPEBO30K B TPAHCIIOPTHOM CETH NIPU OTPAHUUYECHUAX MPOIYCKHOM
crocoOHOCTH IyT

TemaTnueckni mJIan

COHepﬂ(aTeﬂbHBIﬁ MOIYJ/Ib 1: D1eMeHThI TCOPUH MHOKECCTB

KoanuyecTBo yacoB
Ounas ¢popma o0yuenuns 3aounas popma o0yueHHsA
B T.4. B T.4.
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Tema 1. OcHOBHBIE ITOHATHS
U OoTIepaIriuu Haj 16 | 4 4 8 6 16 1 1 14 6
MHOKECTBAMH
Tema 2. CoOTBETCTBUS U UX
16 | 4 41 8 6 | 16 | 1 15| 6
OCHOBHBIC BHJIBI
Tema 3. OTHOIICHUS U HX 16 | 4 4| 8 6 116 | 1 11l 7
OCHOBHEBIE BHIBI
Tema 4. KomOnHATOPHBIN 16| 4 4| 8 s |16 | 1 1114l 7
aHalln3
Tema 5. OcCHOBHBIE ITOHATHS
Y OoTeparuy HaJl HeYETKUMHU 16 | 4 4 8 6 16 1 15 6
MHO€ECTBAMH
Hmozo no cooeporcamens-
nomy modymo 1 80 | 20 2001 40 | 32|80 | 5 3| 72| 32
ConepxareJIbHbIH MOAYJIb 2: DjieMeHTHI Teopuu rpag os
Tema 6. OCHOBHEIC TIOHATUS
¥ omepanuu Haj rpadamu 16 | 4 41 8 7 |16 [ 05 55| 7
Tema 7. ATTOpUTMBI ITOUCKA
KpaTuaumX nyreit Harpage | 4o |, 4|1 8 | 7]16]05 1 |145| 7
U OCTPOCHUS OCTOBHOTO ’ '
YKOHOMHYECKOTO JIepeBa
Tema 8. TpancnopTHble
CeTH. ANITOPUTM IOUCKA 16 | 2 4| 8 7 116 | 1 11wl 7
MAaKCHUMAJIbHOTO ITOTOKA
TPAHCIIOPTHOM CeTH
Tema 9. TpancnopTHas 3a/1a-
4a. AJITOPUTM TTOUCKA MUHU -
MaJIBHOM CTOMMOCTH Iepe/ia- 16 4 4 8 7 16 1 1 14 v
YY ITIOTOKA B TPAHCIOPTHOU
CETH TIPU OTPaHUYCHUSX TIPO-
MYCKHON CIIOCOOHOCTH Ayr
Hmozo no cooepsicamens- | g4 | 16 | | 16| 32 | 28 | 64 | 3 3| 58|28
HOMY MOOYI0 2
Bcezo uacoe no oucuyunnune | 144 | 36 36| 72 | 60 | 144 | 8 6 | 130 | 60




5. METOAWYECKHUE PEKOMEHIALIMHU JUIA ITPOBEAEHUS
JIEKHMOHHBIX, ITPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMbl Jie KUIMOHHBIX 3aHATHHA

Ne Konuuecmeo
Haszeanue memut
n/n uacoe
1. |(Tema 1. OcHOBHBIE TOHSTHS U ONIEpAIIMH HAJl MHOXECTBAMHU 4
2. |Tema 2. COOTBETCTBUS 1 X OCHOBHBIE BUIBI 4
3. |Tema 3. OTHOIICHHS U UX OCHOBHBIE BH/JIbI 4
4. |Tema 4. KomOMHATOPHBIN aHATIN3 4
5. |Tema 5. OcHOBHBIE TTIOHSTHS U OTIEpAIIUH HAI HEYETKUMH MHOXECTBAMU 4
6. |Tema 6. OCHOBHBIC ITOHSITHS U ONlepaIlUy HaJl rpadaMu 4
7 Tema 7. AnTOpUTMBI ITOMCKA KpaTyailimx myTeil Ha rpade U mocTpoeHus 4
" |0OCTOBHOI'O 3KOHOMHYECKOTO JIEpeBa.
3 Tema 8. TpancropTHbIE CETH. AJITOPUTM MOKCKAa MAaKCUMAIILHOTO TTOTOKA 4
" [TpaHCIIOPTHOM CETH
Tema 9. TpancniopTHas 3a7a4a. AJTOPUTM MOMCKAa MUHUMAIBHOU
9. [cTOMMOCTH Ilepelauy II0TOKA B TPAHCIIOPTHOM CETH IIPU OTPaHUUYEHHU X 4
[IPOITYCKHON CITIOCOOHOCTH JIyT
BCEI'O 36
TeMbl J1a00PATOPHBIX 3aHATHI
M Konuuecmeo
Haszeanue memot
n/n yacos
1. | Tema 1. AnreGpa MHOKECTB 4
2. | Tema 2. AHanu3 cOOTBETCTBUI 4
3. | Tema 3. AHanu3 OTHOLICHUI 4
4. | Tema 4. Pemenue koMOMHATOPHBIX 33124 4
5. | Tema 5. AnreOpa HEUETKUX MHOXKECTB 4
6. | Tema 6. AnreOpandeckue omieparuu Haj rpadamMu 4
7. | Tema 7. Peanmu3auusi aldropuTMOB TIIOMCKa MHHUMAIbHBIX MyTed U 4
SKOHOMHYECKOTO OCTOBHOTO JiepeBa Ha rpadax
8. | Tema 8. Peaym3amusi anropuTMOB TIOMCKAa MAaKCUMAJIBHOTO TIOTOKA 4
TPAHCIOPTHOM ceTH
9. | Tema 9. Peanmzamus airopuTMa IIOMCKA MHHHMAIBHOH CTOMMOCTH
nepenavyy MoToKa B TPAHCIOPTHOM CETH MPU OTPAaHUYCHUSX MTPOMYCKHOM 4
CIocOOHOCTH YT
BCEI'O 36




6. METOAMYECKHME PEKOMEHJIALHWU IIO OPI'AHU3ALIUU

CAMOCTOSTEJBHON PABOTHI CTYJIEHTOB

Opranusanusi caMmoCTOSITeJIbHOI padoThl CTYICHTOB
(COOm6€mCWl6€HHO OAaHHBIM 8 ma@zuue memamuiyecKoco I’UZCZHCZ)

No Konuuecmeo
Ha3zeanue memut
n/n uacoe
Tema 1. 8
1. Jloka3arenbCTBO MONHOCTH OylieaHa MHOXECTBA 1
5 JloKaTenbCTBO KOMMYTAaTUBHOCTH W ACCOIIMATUBHOCTHU JI1 OOBEAUHEHUS U 1
" [mepecedyeHuss MHOYKECTB
3 JloKaTenbCTBO TUCTPUOYTUBHBIX 3aKOHOB JIJIs1 OOBbETUHECHUSA U TIEPECCUCHUS 5
" |[MHOKECTB, & TAKKEH JUTSI PA3HOCTH U MEPECEYCHUS MHOXKECTB
4. |/lokaTenbCcTBO 3aKOHOB Jie MopraHna Juist MHOXKECTB 2
5. [lokaTenbCTBO TOXKIECTB alreOpbl MHOXKECTB 2
Tema 2. 8
6. [PaboTa ¢ ynmopsimoueHHBIMU MHOKECTBAMU 1
7. [HaxoxxneHue mpsiMOro MpoM3BEACHUS HECKOJIBKUX MHOXKECTB 1
8. |[AHamm3 cooTBETCTBUI 2
9. |[KoMIO3UI M HECKOIBKUX COOTBETCTBUNA 2
10. MommmHocTH GECKOHEUYHBIX MHOKECTB 2
Tema 3. 8
11. [Knaccuduranusi OTHOMICHU N 2
12. |AHanu3 yaCTUYHO yHOPSATOUYEHHBIX MHOXKECTB 2
13 HanMeHblme, HanOoIbIINE, MUHUMAIbLHBIE, MAKCHUMAJIBHBIE DJIIEMEHTEI 5
" [MaCTUYHO YIOPSAI0YEHHBIX MHOYKECTB
14. ['panu1Lbl YaCTUYHO YIOPSAAOYEHHBIX MHOKECTB 2
Tema 4. 8
15. [[loka3zaTenbCTBO MOIIHOCTH CYMMbI HECKOJIBKUX COOBITHI 1
16 Jl0Ka3aTeIbCTBO MOIIHOCTH TIEPECTAaHOBOK 0€3 MOBTOPEHUM U C 2
" [MOBTOPEHUSIMU
17. Yloka3aTenbCTBO MOIHOCTH COYETaHUM 0€3 MOBTOPEHUH U ¢ TOBTOPEHUSIMHU 1
18 JloKazaTenbCTBO ~ MOIIHOCTH — pa3MelleHHd 0e3 TMOBTOPeHHH U ¢ 5
" [MOBTOPEHUSIMU
19. [KoMmo3uiius moacTaHOBOK 2
Tema 5. 8
20. [UcTtopus co3maHus U 3TAIbl Pa3BUTUS TEOPUU HEUETKUX MHOXKECTB 2
21. |AnreOpanveckue omnepanuy ¢ HEYETKMMU MHOXECTBAMHU 3
) BblunciieHue HEYETKOr0 BKIIOYEHUS M HEYETKOIO PABEHCTBA HEUETKHX 3

MHOKECTB




TeMma 6.

23. |AnreOpanveckue omnepauu Haj rpadamMu

24. |HaxoxeHue JIeKapTOBOTO MPOM3BEICHUS U IEKapTOBOM cyMMbl rpadoB

25. [Komrmo3uius HeCKoIbKuX rpados

26. |DiinepoBbl U TAMUIIBTOHOBBI Ipadbl U MyTH

Tema 7.

ANTOpUTM  TOMCKAa KpaTd4alllMX Nyred Ha  HEOPUEHTHUPOBAHHBIX
B3BEIIEHHBIX Ipadax

W ([N N[N

217.

Anroput™ JIeHKCTpbl MOKMCKAa KpaT4allmMX MyTe€d HAa OpPUEHTHUPOBAHHBIX|

28.
B3BEIICHHBIX Ipadax

29. AJ'II‘OpI/ITMBI IOCTPOCHHUA OCTOBHOI'O SKOHOMHUYCCKOIO ACPCBaA

Tema 8.

30. |ATOpUTM MOMCKA YBEIMYMBAOIICH IIEMH B TPAHCIOPTHOW CETH

Haxox7eHre MakCHMajIbHOTO IMOTOKAa TPAHCIIOPTHOM CETH C MOMOIIBIO
pa3pe3oB

31.

32. |ATOPUTM MMOKCKA MAKCUMAIILHOTO TTOTOKA TPAHCIIOPTHOM CETH

Tema 9.

AJITOPUTM IOMCKA MUHUMAJIBHOW CTOMMOCTH IEPEBO30K B TPAHCIIOPTHOM
CeTH TIPH OTPAHMYEHUSX MPOITYCKHOM CIIOCOOHOCTH YT

o (GO~ N [N]O|IN| W

33.

BCEI'O

~
N

7. NHIANBUIY AJIBHBIE 3AJAHUSA

HNuauBuayajabHas padora

Hean: [Ipaktnyeckas peanuzanus TEOPETUUECKUX MOJI0KkeHNUM 1o TeMam CPC.

Saganus:

Temsi 1-3. BapuanT 3aianus.

3ananue 1. Yipoctuts seipaxenne: A U (A UB)
A B
q

1 * 5
3amanme 2. JlaTh MONHYIO XapaKTEPUCTHKY COOTBETCTBUIO: 2 -E i- 6
3 7

3apanme 3. Jlokazats cuéTHOCTH MHOXKECTBA: {5, 3, 11,7, 17, 11, 23, 15,...}

3aganue 4 OnpenenuTh MN ¥ MAX 3JIEMEHThI YaCTHYHO YIOPSTOYEHHOTO MHOXKECTBA
A={2, 5,7, 10, 14} otHomennem R: a nemurens b

3apanme 5. 3anucaTh MaTpuIel CMEXHOCTEN OTHOLIEHNE R: cyMMa 4€THaA MK KpaTHA TPEM,
3ajaHHOe Ha MHOXKecTBe A={l, 3,6, 8, 11, 14}

3ananue 6. KnaccudumupoBats OTHOIICHHE, 33/1aHHOE Ha MHOXecTBe A={1, 2, 3, 4} rpadom:
1 2 3 4

'R
~

Zapanme 7. KitaccudummpoBars OTHOIIICHUE, 3aJaHHOE HAa MHOKecTBe A={1, 2, 3, 4} cniuckom map:
R={(1.1), (1.2), (1.4), (2.1), (24). (1.4). (3.3), (3:4), (4.4)}
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Tembl 4-5. Bapuant 3ananusi.

n
3ananue 1. 3nag 6unom Herorona: x +y ch kynk | ompenennuts Zcﬁ =7
k=0

3amanue 2. CKOJIBKO YIIOPSIOYCHHBIX TOJAMHOKECTB HMeeT MHOKecTBO A={2,5,7,10}?

3ananue 3. bpocatoT 3 urpanbHbie KOcTH. CKOJIBKO CYIIIECTBYET CITIOCOOOB BBINIAJICHUS KOCTEH Tak,
YTOOBI rpaHy ObLIM OJIMHAKOBBI UJIM IIOMAPHO Pa3IuYHbI?
3aganue 4. OnpenenuTh YUCI0 UHBEPCUM B TOJACTAHOBKE:!

(1 234567879
7 36829541

3amanue 5. Haiiti kommosunuio aByx mojactanoBok f-g u g-f, roe f B3sTh 13 3amanus 1, a g:

(1 2 34567829
g_(519734568j
3aganme 6. Jlanbl 1Ba HEYETKUX MHOXKECTBA: A=={(X1;0,4), (%;0,3), (x4;0,5), (%6;0,2)} m
B =={(x1;0,8), (x;0,3), (x4;0,7), (X5;0,1)}. OIpeaEIUTH CTEIEHb PABEHCTBA ITHX MHOYKECTB.

Templ 6. Bapuant 3amanus.
3ananme 1. bunaproe orHomeHue R: cymma HeuérHa, 3aJjaHHOE Ha  MHOXECTBE

A={7,12,13,16,17,19,20,21,22}, npencTaBUTh C MOMOIIILIO Tpada.
Bananue 2. Haiitu kommosuiuio 18yx rpagos Gz-Gi, rie

G 1j Gy: 1.

2 3 2 3

3apanme 3. [lyis rpadoB 13 3a7aHUS S TOCTPOUTH JIeKapTOBO mpousBeneHue Gz X Gr.

Temsl 7. Bapuant 3aganus.

3apanme 1. Haiitu kpatvaiinmii myrs u3 1 B 7
3apanme 2. IlocTpouTh 3KOHOMHYECKOE OCTOBHOE JEPEBO

3ananme 3. Haiitn xpatuaiinmii nyre u3 1 B 10 mo anroputmy JleMkcTpsl
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Tembr 8-9. BapuanT 3amanusl.

B tpancnopTHO# ceTH, IpUBEICHHOM HUXKE, C BXOJOM B TOUKE S M BBIXOJIOM B TOuke t uncna
PSAZIOM C JAyraMH O3HAQUYaOT YCIOBHYIO JUIMHY JYIH, a YMcia B KPY)KOYKAX O3HAYAIOT MPOITYCKHYIO
CIIOCOOHOCTB MYT.

Bamanue 1. HaiiTu MakcuMalbyr0 BEIMYHHY ITOTOKA TPAHCIOPTHOM ceTH @o(t):
d. aIropuTMHYCCKU,
b. ¢ momomnmkio pa3pe3os.
3aganue 2. PenmTh TPaHCIOPTHYIO 3374y O MUHUMAJIbHON CTOMMOCTH IepeIay BETUYNHbI
notoka @ (t)=10.

K npakrnyecknm HHAMBUYaIbHBIM 33JaHUSM IIpeaaracTcs MoAroToBKa JOKIAJ0B 10
BBIOpaHHOM TeMe.
Ilepeuerb BOMPOCOB U1 MHAMBUIYATIbHOIO JOKIAA.

OcHOBHBIE MAaTEMAaTHYECKHE JOCTHYKEHUS OCHOBOIIOJIOKHHUKOB TUCKPETHONH MaTEMaTHKH.

Jloka3aTenbCTBO MOLHOCTH OylleaHa KOHEYHOI'O MHOKECTBA.

Jloka3aTenbCTBO AUCTPUOYTUBHBIX 3aKOHOB JIT€Ophl MHOKECTB.

Jloka3aTenbCTBO OCHOBHBIX TOXKIIECTB aareOpbl MHOXKECTB (Y TOM YHCIIE 3aKOHOB [Ie

Moprana).

[Ipumeps! anredp MHOMKECTB.

Jloka3aTenbCTBO MOLIHOCTH MHOXKECTBA Beex Touek orpeska [0,1].

[IpuMepbl UCTIOTB30BaHNU S M3BECTHBIX BUAOB (PYHKIHI B SKOHOMHKE.

Jloka3aTenbCTBO TEOPEMBI PO HEBO3MOKHOCTh CYIIIECTBOBAHUSI Pa3HBIX HAUMEHBILMX

(HanOONBIIMX) JIEMEHTOB YACTHYHO YIIOPSIOYCHHBIX MHOKECTBAX.

9. Ilpumepsl pa3HbIX BUJOB OTHOLICHHI B SKOHOMHUKE.

10. Ilpumepsl TpyI U MOATPYIII.

11. JloxazaTenbCTBO MpaBHUja CyMMbl B KOMOMHATOPHUKE.

12. Jloxa3aTenbCTBO KOJIMYECTBA MEPECTAHOBOK, COUCTAHUI U pa3MEICHUH 11 MHOXXECTB 0e3
MTOBTOPEHUS U C TOBTOPEHUEM JIEMEHTOB.

13. JlokazaTelnbCTBO OCHOBHBIX TOXKIECTB OMHOMHUATBHBIX KOO(PDUIIEHTOB.

14. TeopeTuko- MHOXECTBEHHasi MOJIeNb ()yHKIIHOHUPOBAHUS CUCTEMBI YIIPABIICHHUSL.

15. OcHoBHBIE CBOWCTBA JEPEBHEB.

16. Jloka3aTelIbCTBO TEOpEMBI Didiepa.

17. Tlpumepsl 3i1€pOBBIX U TAMUIIBTOHOBBIX I'paOB U IIEeTIEH.

18. Tlpumenenue Teopuu rpadoB s aHATIN3a CUCTEM YITPaBICHUSI.

19. OcHoBHbIE OnpeieeHNs anreOpbl CyXKIACHUH.

20. AKCHMOMBI, OCHOBHBIE TEOPEMBI U TOKIECTBA AJIT€OPBI JIOTUKH.

21. OyHKUUYU anreOpbl JOTUKH.

22. OCHOBHBIE IOHATHS TEOPUU ABTOMATOB.

23. CuHTE3 MUKPOIIPOIPaMMHOIO aBTOMATa.

24. OCHOBHBIE IOHSATHS ITIPO AITOPUTMBI.

25. TlpyHIUN BBIYUCIUTENBHBIX ICHCTBUNA MAIlMHBI THOPUHTA.

PodE

O No o



o
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12.

13.
14.
15.

16.

17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

0.
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8. KOHTPOJIbHBIE BOIPOCHI K IPOMEXYTOUYHOM ATTECTAIIUA

Kakue camocrosiTesnibHble pa3liesibl BKIIOYAET JUCKPETHAs MaTeMaTUKa U KeM OHU ObLIM
OCHOBaHbI?

IloHATHE MHOXECTBA, IOJMHOYKECTBA, PABEHCTBA MHOXECTB, CEMEMCTBA MHOXKECTB,
yHUBeEpcyMa, OyneaHa.

MouHOCTH KOHEYHBIX U OECKOHEUYHBIX MHOXECTB.

Onpeznenenne OCHOBHBIX ONl€paliuii Hal MHO>KECTBAMU M MX CBOMCTBA.

Anrebpa MHOKECTB, IPUMEPBI, OCHOBHBIE TOX/IECTBA aIre0pbl MHOKECTB.
Yopsano4eHHbIe MHOXKECTBA, IPSMOE IIPOU3BEICHUE MHOXKECTB .

CoOOTBETCTBUS U UX OCHOBHBIE BUJIBI.

@YHKINUH U UX OCHOBHBIE BUJIBI.

OTHOIICHHUS, 33/1aHNE OTHOIIICHU I, UX CBOMCTBA, IPUMEPHI.

Onpeznenenns OCHOBHBIX BUJOB OTHOLICH U1, TPUMEDHI.

HanGonpume ¥ HauMMEHbIME, MAaKCUMAJIbHbIE W MHHUMAJbHBIE 3JIEMEHTBHl YacTUYHO
YIOPSIIOYEHHBIX MHOXKECTB, IPUMEPHI.

MakopaHTa, MUHOpaHTa, CylIpeMyM M MH(GUHYM YaCTUYHO YHOPSJAOUYEHHBIX MHOMKECTB,
HPUMEDBI.

[ToHsITHS TPYNIIBI U IOATPYIIIBI, TPUMEPHI.

[TpaBuna nmpousBeneHUs U CyMMBbl B KOMOMHATOPHUKE, IPUMEPbI UX IPUMEHEHUS.
OmnpeneneHus MepecTaHOBKU, KOMOMHAIIMKA U Pa3MEIICHUs 0e3 TTOBTOPEHHUS 3JIEMEHTOB,
IIPUMEPBI UX ITPUMECHECHUS.

Omnpenenenust nepecTaHOBKM, KOMOMHAIIMM M pPa3MEILEHUs] C MOBTOPEHUEM 3JEMEHTOB,
IPUMEPHI UX TPUMEHEHUS.

IToncTaHOBKM, HHBEPCHS IIOICTAHOBKHU.

ToxxnecTBa OMHOMHATIBHBIX KOA(PDUILIUEHTOB.

OrnpezneneHue HEYETKOTO MHOXKECTBA, OCHOBHBIE MMOHATUS U OINEpaluUd C HEYETKUMH
MHOKECTBAMH.

Omnpenenenue rpada, noarpada, gactu rpada, BuIbI rpagos.

Omnpenenenue nyru (Mapiipyra) B rpade, BUAbI TyTeH .

Omnepauuu Hax rpadamu.

Crnioco6sl n300paskeHus rpagos.

CreneHb U CBA3aHHOCTH BEPUIMH IpadoB, ACPEBbS.

DiinepoBbl M TaMUJIBTOHOBBI Ipadbl U LIETH.

AJITOpUTM TOKMCKA KpaTyaiiero myru Ha rpade.

AJNTOPUTM MOCTPOEHUS SKOHOMUYECKOTO OCTOBHOIO JIEPEBA.

Anroput™m JlefikeTpu nmoucka KpaT4ailimx MyTei Ha OpMeHTHPOBAHHBIX Ipadax.
TpaHCIIOPTHBIE CETU, OCHOBHBIE IIOHATHS.

ANTOPUTM MOKCKA YBEJIMYMBAIOIICH LIEU B TPAHCHOPTHOM CETH .

AJITOPUTM MOMCKAa HauOOJIBIIETO OTOKA B TPAHCIOPTHOM CETH .

DopMynMpoOBKa TPAHCIIOPTHOM 33J1a4U U AJITOPUTM €€ PEILCH US.

9. OBPA3ZELl MOAYJIBHOI'O KOHTPOJIA

IOy BIIO «JIOHEIIKVUH HAIITMOHAJIbHBIM YHUBEPCUTET»
dakynpreT: YUETHO-(DMHAHCOBBIN

Hanpasnenue noocomosrku:  Ixonomuka

Ipoguns: Mamemamuueckue memoovt 8 IKOHOMUKE
Ilpocpamma noocomosxu: oakanaspuam

Cemecmp 3

Yuebnas oucyunnuna Juckpemnasa mamemamuka

MOIYJIbHASI KOHTPOJIbHASI PABOTA
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BAPHUAHT Nel
1. TloHsTHE MHOXECTBA, TOJIMHOXKECTBA, PABEHCTBA MHOKECTB, CEMEICTBA MHOXKECTB,
yHUBEpCcyMa, OyseaHa.
2. Cnoco0Os1 n300paxkeHus rpados.
3. 3amaua.

VYTBepkaeHO Ha 3acedaHuu  Kadeapbl

IPOTOKOJ Ne OT «_ » 20 T

3aBenyronmii kKageapoii

[Ipenonasarens

3anaya k Bapuanty Nel

3aganue 1. OnpenenuTh YUCI0 UHBEPCUI B TOACTAHOBKE:!

B 1 2 3 456 7 89
219876543
Bamanue 2. Haiitn koMrosuinio 18yx moactanoBok f.g, rie f B3aTe u3 3amanus 1, a

123456789}

MOJICTAHOBKA {: 92(5 1 9 7 3 45 6 8

Kpurepuu oneHuBaHus MOAYJIBHOI0 KOHTPOJIS

Homep 3a0anua Koauuecmeo oannos
1 6
2 6
3 8
Bcezo 20

12. KPUTEPUN OLHEHMBAHUSA

OLEHOYHBIE CPEJICTBA JIJISI IPOMEXYTOYHOM ATTECTAIIMU, TEKYIIETO

N UTOroBOIro KOHTPOJIA

Jl1s1 AHeBHOTI'O OT/e.JIe HUA.
dopMaMH TOTOYHOTO KOHTPOJISI 3HAHU U SIBIISIFOTCS:

KOHTpOHB 3HAHUU TCOPCTUYUCCKOIO MaTepuajia IpoOBOAUTCI B BUJC OIIPOCA HA JICKIUAX U

1a00paTOPHBIX 3aHATHUSX.

KoHTponb mpakTH4eckoro MpUMEHEHUs] TEOPETHYECKOTro Marepuana MPOBOJUTCS B BHJE

pelLIeHUs MPaKTUYECKUX 3a/laHuil Ha 1abopaTopHbIX 3aHATHAX U Ha CPC.

HroroBas 3a4€THas OLICHKA BBICTABIIAECTCS IO pe3yabTaTaM IIOTOYHOTO KOHTPOJIS, KOTOPHIN
COCTOUT CyMMBI OLIEHOK 3a 1-# u 2-# 3Tanbl MOAYABHOIO KOHTPOJISA ( C yAEIbHBIM BECOM KaXJI0TO

moynst 50%).
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OueHnBaHue aKkajJeMH4eCKOi ycrieBaeMOCTH CTYIEHTOB 0a3upyeTcsl Ha cjieyouei mKaJe:

HlIxana coomeemcmeusn 6a1106 HAUUOHAIbHOU WIKATlE

Onenka Ounenka no OueHka 1o rocy1apcTBeHHOM 1LIKaJIe Ounenka no
no mkaJe | 100-6aniabHoi (3x3ameH, aud ¢ e pe HIIUPOBAHHBI I 32a4eT) rocy/1apcTBeHHOM
ECTS HIKaJjie KaJie (3a4er)
A 90-100 5 (oTIUYHO) 3a4TEHO
B 80-89 4 (xopoI1o) 3a4TEHO
C 75-79 4 (xopot1o) 3a4TEHO
D 70-74 3 (YIOBJIETBOPHUTEIIBHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIIBHO) 3a4TEHO
2 (HeYIOBJICTBOPUTEIIHHO
FX 35-59 (eya PHTCIIbHO) He 3a4TEHO
C BO3MOXKHOCTBIO TTOBTOPHOM ClIauu
2 (HEeyIOBJETBOPUTEIHHO)
F 0-34 C BO3MOKHOCTBIO [IOBTOPHOM CAaYM IIPU YCIIOBUU HE 3a4TE€HO
00s13aTeIEHOTO Habopa IOTOIHUTEIBHBIX OAJIJIOB

Cucrema OLl¢HNBAHHUA aKaJeMH4YeCKHAX J0CTHKE HUH CTYACHTOB B IOTOYHOM KOHTPOJIE

Bua paéoTsl Banibl
OpranmsanMoHHO-yyeOHasi paboTa CTyJeHTa B ayJIUTOPUN 5
Brimonnenrne nmabopaTopHbIX paboT 60

WnnuBunyansHas pabora cTyjaeHTa

CamMmocTosTebHas paGOTa

MonynbHasi KOHTpONIbHasE paboTa 20

HTorosoe xKoJm4ecTBo 017108 100

HNroru moTOYHOro KOHTPOJS MPOBOIATCS B ABa »Tama. Mroru 1-ii sTanma mpoBoAsTCs B
HayvalbHBIX YMCIIaX HOSOPS, UTOTH 2-# 3Tana MPOBOIATCS B KOHCUHBIX YUCIaxX nekaops. Kaxmprii
9Tal OIEHUBAETCS MAKCUMAJIBHO BO3MOXKHBIMHU OaiiioMm 50 Gamiamu.

Opeanuzayuonno-yyebnas paboma cmyoenma B ayTUTOPHH OIICHUBACTCS HA OCHOBE TaKHX
KpUTEpUEB KaK IOCEIIAeMOCTh 3aHATHUN, aKTUBHOCTh BO BpEMsS MPOBEICHUS JIEKIHOHHBIX W
1a00paTOPHBIX 3aHATHH (BOMPOCHl JIEKTOPY IO TEME JICKIIMOHHOTO MaTepualia, ydacThe B
00CY)KIEHUH MTPOUICHHOTO MaTepraia, pelicHHe 3a/1a4 y IOCKA H T.I1.).

Camocmosmenvras u unousuoyanvias paboma cmyoenmos (CPC u UPC) oueHuBaeTcs 1o
HallMCAaHWIO pedeparoB IO HCCIeAyeMOr MpoOieMaTUKe, HE OXBAYCHHOH JICKITMOHHBIM
MaTrepuaioM U 00s3aTeIbHBIMH JTA00PATOPHBIMH 3aJIAaHUSMH (MAaKCUMAIBHO 2 pedepara, KaKIblid
13 KOTOPBIX MPUXOJUTCS Ha OTACIBHBINA dTal MOAYIBHOTO KOHTPOJS), a Takke M PC oneHuBaeTcs
10 BBITTOJIHCHUIO JIOMOJHUTEIBHBIX W PACUYETHBIX 3aJaHWi, 3aKPEIUISIONMX TEOPETHUYCCKHE
noJsioxkeHus o Marepuanam CPC.

KpnTepnn OLCHUBAHUA 3aJaHUA MOAYJBbHOI0 KOHTPOJIA

MaxkcumanpHasi 001asi cyMMa OalljioB 3a BBIITOJIHEHHUE 3aJaHUN 110 MOAYJIbHOMY KOHTPOJTIO,
KOTOPYIO MOXET TONYYHTh CTYIEHT, YCIEIIHO BBIMOJHUB BCE BUIBI 33JaHUil, cocraBiseT 20
6amoB (o 10 GamioB 3a KaXKIbIi HTaI)

MonynbHoe 3aganue 1-ro 3Tama BKIIOYAET 3a7auyd M0 TEOPUU MHOMKECTB, 2-TO 3Tama - M0
teopun rpagoB. llpaBunbHOEe pelleHHe KaKAOH 3aJaud OLEHUBAETCS CBOMM MaKCHMAaJbHBIM
O0aioM Tak, 4TOOBl CYMMapHBI MaKCHMAIbHBIM Oani 3a peleHHe BCEeX 3aAad MOJYIBHOTO
KOHTPOJIs1 paBHsUI0Ch 10 Gamtam.
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Kpurepuu oueHMBaHUS 3HAHUH 110 y4eOHOM JUCHUIIMHE
JJISL CTY/ICHTOB 3204HOT0 OT/IeJIe HUsI

OueHnBaHHUE aKaJIEeMUYECKON YCIIEBAEMOCTH CTYIEHTOB Oa3upyeTcsi, KaKk U JUIsl OYHOU
(dopMBI 00yueHHS, 6a3UpyeTcsl Ha CIeAYIOIeH IIKaje:
IIkana coomeemcmeus 06a1106 HAUUOHAILHOIU WIKATIE

Ounenka OuneHnka no OuneHka 1o rocyiapcTBeHHOH IIKaJie Ounenka no
no mkajie | 100-6anabHoM (3x3ameH, aud ¢ e pe HHIUPOBAHHBI I 3a4€T) rocy1apcTBeHHO
ECTS mKaJe mKaJje (3a4er)
A 90-100 5 (oTJIMYHO) 3a4TCHO
B 80-89 4 (xopoI110) 3a4TEHO
C 75-79 4 (xopo1o) 3a4TCHO
D 70-74 3 (YIOBJIETBOPHUTEIIBHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPUTEIILHO) 3a4TEHO

2 (HeyAOBIIETBOPUTEIBHO)

FX 35-59 .
C BO3MOXKHOCTBIO TOBTOPHOM cllauu

HE 3a4TCHO

2 (HEeyAOBIETBOPUTEIBHO)
F 0-34 C BO3MOXXHOCTBIO TTOBTOPHOM CZIa4M MTPH YCIIOBUH HE 3aUTEHO
00s13aTeIbHOr0 Habopa JOMOIHUTEIbHBIX OAJIOB

Crynentam 3a04HOM (OMBI OOy4eHHUsI MOTYT OBITh Ha3HAYCHBI JOMOJIHHUTENbHBbIE OAJIBI HA
3a4€Te 3a OpraHM3alMOHHO-y4eOHyI0 paboTy CTyJCHTa B aylAWTOPHM BO BpPEMs YCTAHOBOYHON CECCHU
(mo 10 GamnyoB) W 3a BBHITIONIHCHUE VHAMBUIYaIIbHOTO 3aJlaHus MPH MOATOTOBKE K 3a4éTy (1o 10 Gamios).
CrieqioBaTenpHO, 00IIas aKTHBHOCTh CTY/CHTa 3a04HOM (oMbl 00ydeHHs mepes 3a4€TOM MOXKET OBITh
MAaKCUMAaJIbHO OLleHEeHa B 20 GaJuios.

CyMmma OansioB mpu OLEHMBAHUM Ha 3a4€Te COCTOUT M3 0aJUIOB 3a 2 TEOPETHUYECKUX BOIpOCca
(=20% 3a OoTBeT Ha KAXIBIH TEOPETUUYECKUH BOMPOC) M OANIOB 3a peleHHE 2-X MPaKTUYECKUX
3amanuii (~*30% 3a penieHre KaxI0ro MPaKTUYECKOTO 3aJaHusl BOIIPOC).

KonuuecTtBo 6anioB mpH OLEHMBAHUU KaXKJOTO U3 BOIPOCOB 3aBUCHUT OT MOJHOTHI U TOYHOCTH
IIpEeACTaBIEHUS CO/IEpP)KaHUsI BOIIPOCa.

Hanpumep, eciu TeopeTnyeckuii BOIPOC packpbIT B IOJTHOM 00bEME, TO B ITOM CIIy4ae CTYAEHT
nosydaet 3a cBoi oTBeT 20 OansoB. Ecnu TeMa TeopeTnyeckoro BoIpoca packpbiTa YaCTUYHO, HO
OCHOBHBIC TOJIO)KEHUS U TEOpEeMbl C(HOPMYIUPOBAHBI BEPHO, CTYAEHT 32 3TOT OTBET MOXKET
noayIuTh ~ 15 6ammoB. Eciu ke B OTBETE OTCYTCTBYIOT BayKHBIC (DOPMYIIMPOBKH IO TEME BOTIPOCA,
HO €CTh NMOHHMMAaHHUE OT/AENbHBIX MOJIOKEHUH MpOOIEeMbl, CTYACHT B JAHHOW CHTYallUH MOXET
MOJTy9HTh 3a CBOW oTBeT ~ 10 GaymutoB. [IpomexyTounbie Gayuibl 32 OTBET MPEMOAAaBATENb MOSICHSET
CTYIEHTY JOIOJHUTEIBHO.

OTHOCUTENBHO BBIMOJHEHHUS NMPAKTUYECKUX 33JaHUN MOXKHO JaTh CIIEAYIOUIME MOSACHEHUS 110
€ro OLICHUBAHUIO:

a)  moJHoe pemenue 3aaaun ~ 30 OaoB;

0) HMEIOTCS HENPHUHIIUITHATIbHbIE OUMOKU ~ 25 6aioB;

B)  ClI€JaHO MHOTO MPAKTUYECKUX JEUCTBUM, HO ¢ ommbOkamMu ~ 20 6asios;

r) caemano =~ 50% mpakTHYeCKuX ACHCTBHH ~ 15 OaiioB;

1)  OCTaJbHBIC BapUaHTHI OIEHUBAHUS COOTBETCTBYIOT % BBITIOJIHEHU S TPAKTHIECKUX
NEUCTBUM, 0 4EM MPENoIaBaTeNb MOSICHSIET CTYACHTY AOMOJIHHUTEIBHO.

13. MATEPUAJIBHO-TEXHUY ECKOE OBECIHHEYEHHUE YYEBHOI'O ITPOLHECCA

JlexurOHHBIE 3aHATUS IPOBOIATCS B ayJUTOPUH, OCHAILICHHON MYIbTUMEAUNHON TEXHUKON U
JIOCKOH.

JlaGopaTtopHble 3aHSTUS IPOBOAATCS B  KOMIIBIOTEPHOM  Kiacce, 0O0OpYIOBaHHOM
KOMIIBIOTEPAMHU C JIMLEH3MOHHBIM IPOrpaMMHBIM OOECII€YeHHMEM, JOCTYIOM K ceTu MHTepHer,
CTOJIaMH, JTOCKOIA.




14. PEKOMEH/JOBAHHAS JIUTEPATYPA
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HanmeHoBanue

Koia-Bo
IK3eMILISIPOB
B OMOJIMOTEKe

JdouHY

Hanuume
3JIe KTPOHHOM
BEpPCHHU B
IbC

Ocnosnas numepamypa

Amnpnepcon, [xeiimc A. JluckperHas MmaTeMaTuKa U
KoMOmHaropuka. - [lep. ¢ aari. — M. : Mznarens-
Wznarensckuii mom "Bunesmc”, 2004. — 960 c.

benoycoB A.M., TkaueB Cb. JluckpeTHas MaTeMaTuKa:
VYueb6. mns BysoB / Ilom pen. B.C. 3apyboumna, A.IlL
Kpumenko. - 3-e u3n., crepeorun. - M.: Mzg-so MI'TY
um. H.O. baymana, 2004. -744 c.

laspuno I'. II., Canoxenko A. A. 3agauun u
VIpaKHEHUsT TI0 JUCKPETHOW MareMmaTtuke: Yuel.
nmocobue. — 3-¢ m3a., nepepad. — M.: DUSMATIINUT,
2005. - 416 c.

I'manxoB, JI.A. Iuckpernas marematuka / JI.A. I'mankos,
B.B. Kypeituuk, B.M. Kypeitunk. - M.: ®uzmMariur,
2014. - 496 c.

I'op6aroB B. A. ®yrgameHTaIbHBIE OCHOBBI IUCKPETHON

mareMaTuku. MHpopmMannonHas MmateMaTnka. — M.:
Hayxa. ®usmatnut, 2000.—544c.

Wneunackas, W. I1. duckpernas maremaruka. COOpHUK
3amau ; KomOmHaTopuka, rpadbl, BEpOSITHOCTb. €O. 3a/1a4
/ W. I1. npunckas, A. U. Unpunckuii ; XappKOBCKUM
Hail. yH-T uM. B. H. Kapa3una. Xapskos : XHY um. B. H.
Kapazuna, 2008. - 103 c..

Makoxa A. H., Caxsrok I1. A., YepssikoB H. W.
JluckpeTHas MaTeMaTHka: Y4el. mocoodue. - M.:
OU3SMATIIUT, 2005. - 368 c.

Mockunosa I'.11. J/Iluckpernas maremaruka. Maremaruka
JUIsI MEHEJDKEpA B IPUMEpax U YIpaKHEHUsX. - M.:
JIoroc, 2000. - 240 c.

[InotaukoB A.Jl. JInckpeTrHas MareMaTuka: Yd. mocooue.
— M.: OOO «HoBoe 3uanue», 2006. — 338 c.

10.

PomanoBckuii U.B. [luckpeTHblii ananu3: Yd. mocobue

JUISL CTYJICHTOB, CIIEHHATN3UPYIONMXCS M0 TPUKIATHOM
MaTeMaTuke U HHPOPMATHUKE; U3/I-€ 2-€ UCIPABIICHHOE.
CII6: Hesckwuit mpocnekr, 2000. — 240 c.: wi.

11.

Cob6onesa T.C. JluckpeTHas MaTemMaTuka: y4eOHUK JJIs
ctya. By3oB / T. C.CoboneBa, A. B.Ueukun; nmox pen. A.
B.Yeuknna. — M.: U3natenbckuil LeHTp «AKageMusy,

2006. — 256 c.

12.

CynonnatoB,C.B. /luckpeTHas maTemMaTHKa y4eOHUK IS
By30B/ C.B.Cynomnnaros, E.B.OpunnaukoBa. HoBocuo.
roc. TexH. yH-T. - M3n. 2-e. - M. : UHOPA-M ;
Horocubupck : HI'TY, 2005. - 255 c.

13.

Tunmn B. B. /luckperHas maTeMarnka B MpuMepax u
3amavyax. — CII6.: BXB-IlerepOypr, 2008. — 352 c: uu.




[Ipakrukym mo auckperHoin maremaruke. /Coct. EpmakoB
14. | B.W., Epoxuna T.A., M. H. Makcumesnxo, O. JI.
IlemerkoBa. - M.: M3a-Bo Poc. sxon. akazx., 2007. - 91 ¢

A6nouckuii, C. B. BBeneHnne B TMCKPETHYIO MaTeMaTHKY
: yueb. mocobue i BY30B I10 CIIEHHATBHOCTH 18
'"Tlpuxnaagnas matemaruka" / C. B. Sl0nonckuii. - U3n. 5-
e. - M. : Beicin. k., 2008. - 384 c.

15.

Jlononnumenvhas numepamypa

AxumoB O.E. JluckpeTrHas MaremMatuka. JIornka, TpyImsl,
16. | rpadel. - 2-e usa.- M., JlJabopaTopus 0a30BBIX 3HAHUIA,
2001. - 376 c. - "Texau4eckuii yHHBEpCcHTET'.

AneckepoB @.T., Xabuna 3.J1., [IIBapm /[.A. bunapHusie
17. | oTHOIICHUS, Tpadbl U KOJUIGKTUBHBIC pemmenus. - M., ['Y
BIIID, 2006. - 300c.

AnseB F0.A. Tropun C.®. /luckpeTHas MaTemMaTuka 1
18. | matemarnueckas jjoruka. — M.: DUHAHCHI M CTATHCTHKA,

2006. — 368 ¢

AcanoB M.O., bapanckuii B.A., Pacun B.B. /Iluckpernas
19. | maremaruka: ['padpl, MaTpPOWIBI, AITOPUTMBI: YUeOHOE
mocooue. 2-¢ us3z.- Jlanp, 2010. - 368 c.

Buneuxun H.A., Buneunxkun A.H., Bunenkuu ILA.

20. Kombunaropuxa. - M.: ®DUMA, MITHMO, 2006. - 400 c
lNamkos, C.b. JluckpeTHas MmaTeMaTHKa: YUYCOHHUK H
01 |TIPAKTHKYM JUIsl aKaIeMHIECKOTO OakanaBpuarta / C.b.
" | lamkoB, A.b. ®@ponos. - JIro6epusi: FOpaiit, 2016. - 423
C.
22 3b1k0B A.A. OcHOBBI Teopu rpados.- M.: By3oBckas

kxaura, 2004. — 664 c.

KowmmsrorepHas quckperaas mareMaruka./ M.D.
23. | bongapenko u np. — X.: Komnanus «CMUT», 2004. —
480 c.

Kocrok B.A, llIumkosckuit .M. Cunres
24. | MEKpOIIPOTPAMMHBIX aBTOMATOB: MeTOIn4YeCcKOe
nocobue.— Jlonenx: M3n-Bo «Amnekcy, 2004. — 40 c.

JlaBpoB 1. A.,Makcumona JI. JI. 3agauu o reopun
25. | MHOXECTB, MaTeMaTUYECKOM JIOTUKE U TEOPUHU
anroputMoB.— M.: @usmariut, 2004. -256 c.

HoBuxkoB @. A. JIluckperHasg MaTeMaTUKa I
26. | mporpaMMuCTOB. YueOHHK [Tl BY30B. 2-¢ usn. — CII6.:
[Tutep, 2007. — 364 c: um.

Penpxun H.IT. Iuckpernas matemaruka. - CII6, Uzm.

27| Tan, 2003. - 96
Xarrapn, I'. JluckpeTHas MaTeMaTUKa IS
og, | IPOTPAMMIICTOB: YuebOHoe nocobue / I'. Xarrapa, /I.

HImnd, C. Yaiircaiinc; [lep. ¢ aamr. H.A. [Iluxosa; I[Tox
pen. A.A. Canoxenko. - M.: BMUHOM. JI3, 2012. - 627 c.

15. HH®OPMAIIMOHHBIE PECYPCBbI

1. Hayunas snexrponnas 6u6nuorexa [DaeKTpoHHbIii pecypc]. Pexum nocrymna:
httpz//elibrary.ru/



http://elibrary.ru/
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2. Koncnexkr kypca: Juckpernas Maremaruka. E.B. ITpocomynos, 2009,-237c. [D1eKTpoHHbIIH
pecype oubimotexku CIIOI'Y]. Pexxum mocryna: http//apmath.spbu.ru

3. Dnekrponnas 6ubnuorexa KnigaFund [Dnexrponusiii pecype]. Pesxum nocryna: hitps/
knigafund.ru//TuckperHas MaTemaTuka

16. MIPOT'PAMMHOE OBECIIEYEHHE

OC «Windowsy», IIIIII MS «Excely, MS «Word», MS «PowerPointy, MS «Visio», Acrobat
Reader, Yandex.

PaGouas mporpamma paccMOTpeHa U nepeyTBepKIeHa Ha 3aceJaHI U
¢ u3MeHeHusMu (0e3 n3mMenenuii) Ha 20 TOJI.

IIpoTokon Ne OT « » 20 T.

3aBeqyronmii kadempoi
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